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(B) ALL CLAIMS ARE DIRECTED TO A SINGLE INVENTION 

All the claims of the application, claims 1-15, are directed to a single invention. 
If the Office determines that all claims in the application are not directed to a single 
invention, Applicant will make election without traverse as a prerequisite to the grant 
of special status in conformity with established telephone restriction practice. 

As set forth in independent claims 1 , 6 and 1 1 , the invention is generally 
directed to a control method of controlling an information processing apparatus and a 
storage device. Under independent claim 1, the invention is, a storage unit 
connected communicably to a plurality of other storage units each having a plurality 
of first hard disk drives on which data is stored, said storage unit comprising: a 
plurality of second hard disk drives on which data is stored; a first receiving unit that 
receives copies of first storage data and first identifiers from said other storage units, 
said first storage data being stored in a plurality of storage blocks created by logically 
partitioning a data storage area of said plurality of first hard disk drives, said first 
identifiers identifying the storage blocks; a first operation controller that calculates an 
exclusive OR of the copies of the first storage data, with a correspondence 
established among the first identifiers, from the copies of the first storage data 
received by said first receiving unit from said other storage units; and a first storage 
controller that stores a calculation result of the exclusive OR, calculated by said first 
operation controller, into storage blocks of said second hard disk drives, said storage 
blocks of said second hard disk drives having second identifiers corresponding to the 
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first identifiers, said second identifiers individually identifying a plurality of storage 
blocks created by logically partitioning a data storage area of said plurality of second 
hard disk drives. 

Additionally, under independent claim 6, the invention is a method of 
controlling a storage unit connected communicably to a plurality of other storage 
units each having a plurality of first hard disk drives on which data is stored and 
having a plurality of second hard disk drives on which data is stored, said method 
comprising the steps of: receiving copies of first storage data and first identifiers from 
said other storage units, said first storage data being stored in a plurality of storage 
blocks created by logically partitioning a data storage area of said plurality of first 
hard disk drives, said first identifiers identifying the storage blocks; calculating an 
exclusive OR of the copies of the first storage data, with a correspondence 
established among the first identifiers, from the copies of the first storage data 
received from said other storage units; and storing a calculation result of the 
exclusive OR into storage blocks of said second hard disk drives, said storage blocks 
of said second hard disk drives having second identifiers corresponding to the first 
identifiers, said second identifiers individually identifying a plurality of storage blocks 
created by logically partitioning a data storage area of said plurality of second hard 
disk drives. 

Further, under independent claim 1 1 , the invention is a storage system 
comprising a plurality of first storage units each having a plurality of first hard disk 
drives on which data is stored; and a second storage unit connected communicably 
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to the first storage units and having a plurality of second hard disk drives on which 
data is stored, wherein said first storage unit comprises: a first data sending unit that 
sends a copy of first storage data and first identifiers to said second storage unit, 
said first storage data being stored in a plurality of storage blocks created by logically 
partitioning a data storage area of said plurality of first hard disk drives, said first 
identifiers identifying the storage blocks, said second storage unit comprises: a first 
data receiving unit that receives copies of the first storage data and the first 
identifiers from said first storage units; a first data operation controller that calculates 
an exclusive OR of the copies of the first storage data, with a correspondence 
established among the first identifiers, from the copies of the first storage data 
received by said first receiving unit from said first storage units; and a first data 
storage controller that stores a calculation result of the exclusive OR, calculated by 
said first data operation controller, into storage blocks of said second hard disk 
drives, said storage blocks of said second hard disk drives having second identifiers 
corresponding to the first identifiers, said second identifiers individually identifying a 
plurality of storage blocks created by logically partitioning a data storage area of said 
plurality of second hard disk drives. 

(C) PRE-EXAMINATION SEARCH 

A pre-examination search has been conducted, directed to the invention as 
claimed. The pre-examination search was conducted in the following US Manual of 
Classification areas: 
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Class 

710 
711 



Subclass 

65, 74 

100, 111-114, 122, 
163, 165, 170, 203 
5-6, 718, 746 



Furthermore, a keyword search was conducted on the USPTO's EAST 
database, including the US patent database, the published patent applications 
database, and the European and Japanese patent abstract databases. In addition, a 
search for non-patent literature was conducted on the ACM (Association for 
Computing Machinery) online databases. 

(D) REFERENCES DEEMED MOST-CLOSELY RELATED TO THE SUBJECT 
MATTER ENCOMPASSED BY THE CLAIMS 

Based upon a review of the documents located by the search and the 
documents already of record in the application, the references deemed to be most- 
closely related to the subject matter encompassed by the claims are listed below. 
These documents were made of record in the present application by the Information 
Disclosure Statement filed on July 20, 2005. 



US 20020059539 
US 20030200478 
US 20030221061 
US 20040123063 
US 20050086567 



Document No. 

US 6530035 



Inventor 

Bridge 

Anderson, D. B. 
Anderson, M. H. 
El-Batal et al. 
Dalai et al. 
Cronch 
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Because all of the above-listed references are already of record in the present 
application, in accordance with MPEP § 708.02(VIII)(D), additional copies of these 
documents have not been submitted with this Petition. 

(E) DETAILED DISCUSSION OF THE REFERENCES 

Following a brief discussion of the invention, the references deemed most- 
closely related are discussed below in Section (E)2, pointing out, with the 
particularity required by 37 CFR 1.111 (b) and (c), how the claimed subject matter is 
patentable over the teachings of these documents. 

1 . Discussion of the Invention 

The present invention provides for a system and method to restore data 
stored in a storage area of any one of plural storage units connected to a parity 
storage unit. For example, to restore the data stored in the storage area of a first 
storage unit, the data stored in the parity storage unit is exclusive ORed with the data 
stored in the plural storage units other than the first storage unit to restore the data 
stored in the first storage unit. In this way, data stored in the storage areas of the 
plural storage units can be backed up no matter how many storage units are 
connected communicably to the parity storage unit. It is submitted that the cited 
references, whether taken individually, or in combination, fail to teach or suggest the 
invention as claimed in independent claims 1, 6 and 11. 
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As set forth in claims 1 , 6 and 1 1 , a first feature of the invention includes, 
calculating an exclusive OR of copies of a first storage data, and storing a calculation 
result of the exclusive OR into storage blocks of second hard disk drives, the storage 
blocks of the second hard disk drives having second identifiers corresponding to first 
identifiers identifying storage blocks of first hard disk drives, the second identifiers 
individually identifying a plurality of storage blocks created by logically partitioning a 
data storage area of the second hard disk drives. 

As will be discussed in more detail below, the prior art does not teach or 
suggest, at a minimum, the above-described feature. 

2. Discussion of the References Deemed to be Most-Closely Related 

The patent to Bridge, US 6530035, discloses a protection against a loss of 
information in an event of disk drive failure in a computer system. The computer 
system has a first disk drive 510 and a second disk drive 514 for mirroring copies. 
One mirrored copy is stored as an extent 508 on the first disk 510 and the other 
mirrored copy is stored as an extent 512 on the second disk drive 514. Alternatively 
to mirroring, a parity protection is utilized by keeping a parity extent for every few 
data extends. The parity extent contains an exclusive OR of all the corresponding 
data extents. If one of the extents within a parity set is lost due to a disk drive failure, 
then the contents can be recalculated from other extents in its parity set. (See, e.g., 
Abstract; column 11, lines 57-67; column 12, lines 1-45; and Figures 1 and 4-16.) 
Thus, while Bridge teaches maintaining a parity extent that contains an exclusive OR 
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of all corresponding data extents, Bridge does not teach using identifiers for 
identifying storage blocks. More particularly, Bridge does not teach calculating an 
exclusive OR of copies of a first storage data, and storing a calculation result of the 
exclusive OR into storage blocks of second hard disk drives, the storage blocks of 
the second hard disk drives having second identifiers corresponding to first identifiers 
identifying storage blocks of first hard disk drives, the second identifiers individually 
identifying a plurality of storage blocks created by logically partitioning a data storage 
area of the second hard disk drives, as recited in claims 1, 6 and 11. 

The published patent application to D. Anderson, US 20020059539, discloses 
a parity protection against disk drive failure in a computer system. The computer 
system has a drive 402 as a target drive and drive 404 as a parity drive. The target 
drive 402 connects to the parity drive 404 via an interconnect 122, such as Fibre 
Channel interface or serial interface. Each target drive 402 and parity drive 404 
includes control component 150 and one or more discs 132. Each drive includes an 
Exclusive OR (XOR) circuit 408. The XOR commands enable disc drives to carry 
out the bit manipulations for parity protection against drive failure. (See, e.g., 
Abstract; paragraphs 142-166; and Figures 26-29.) However, unlike the present 
invention, Anderson does not disclose second identifiers corresponding to first 
identifiers, where the identifiers identify storage blocks. More particularly, Anderson 
does not teach calculating an exclusive OR of copies of a first storage data, and 
storing a calculation result of the exclusive OR into storage blocks of second hard 
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disk drives, the storage blocks of the second hard disk drives having second 
identifiers corresponding to first identifiers identifying storage blocks of first hard disk 
drives, the second identifiers individually identifying a plurality of storage blocks 
created by logically partitioning a data storage area of the second hard disk drives, 
as recited in claims 1 , 6 and 1 1 . 

The published patent application to M. Anderson, US 20030200478, discloses 
in the description of prior art a RAID controller system having an XOR function of a 
parity engine chip 108 for detecting a failed disk drive. The RAID controller system 
has a plurality of disk drives 102. The plurality of disk drives 102 forms a RAID disk 
drive array. The parity engine chip 108 includes logic for calculating check bytes via 
exclusive OR (XOR) functions. The check bytes are used in recreating data in a 
particular position of a failed disk drive in conjunction with a data stripe stored in the 
same position of other non-failed disk drives. (See e.g., Abstract; paragraphs 7-9; 
and Figures 1-2.) Thus, while Anderson discloses recreating data using an XOR 
function, Anderson does not disclose using second identifiers corresponding to first 
identifiers, where the identifiers identify storage blocks. More particularly, Anderson 
does not teach calculating an exclusive OR of copies of a first storage data, and 
storing a calculation result of the exclusive OR into storage blocks of second hard 
disk drives, the storage blocks of the second hard disk drives having second 
identifiers corresponding to first identifiers identifying storage blocks of first hard disk 
drives, the second identifiers individually identifying a plurality of storage blocks 
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created by logically partitioning a data storage area of the second hard disk drives, 
as recited in claims 1 , 6 and 1 1 . 

The published patent application to El-Batal et al., US 20030221061, 
discloses a system for interfacing between a first controller 801 and a second 
controller 821 to a storage array system 850 by a serial connection. The first 
controller 801 and the second controller 821 control the storage devices 845 of the 
storage array system 850. Each of first controller 801 and the second controller 821 
includes a first exclusive OR circuit 808 and a second exclusive OR circuit 828. The 
XOR circuits 808 and 821 are for error checking. (See e.g., Abstract; paragraphs 45 
and 59; and Figures 2, 5 and 7-8.) However, unlike the present invention, El-Batal et 
al. do not disclose identifiers identifying storage blocks. More particularly, Bridge 
does not teach calculating an exclusive OR of copies of a first storage data, and 
storing a calculation result of the exclusive OR into storage blocks of second hard 
disk drives, the storage blocks of the second hard disk drives having second 
identifiers corresponding to first identifiers identifying storage blocks of first hard disk 
drives, the second identifiers individually identifying a plurality of storage blocks 
created by logically partitioning a data storage area of the second hard disk drives, 
as recited in claims 1 , 6 and 1 1 . 

The published patent application to Dalai et al., US 20040123063, discloses a 
RAID-3 storage system having two subdisks 260A-1 and 260A-2. An embedded 
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error checking information is used to detect errors in the RAID-3 storage system. 
Then, a data recovery for the RAID-3 storage system is accomplished by calculation 
of exclusive OR (XOR) of information recorded on the other subdisks. (See e.g., 
Abstract; paragraphs 20-24, 32, 226 and 230; and Figures 1-7.) Thus, while Dalai et 
al. teach data recovery using an exclusive OR calculation, Dalai et al. do not disclose 
using second identifiers corresponding to first identifiers, where the identifiers identify 
storage blocks. More particularly, Dalai et al. do not teach calculating an exclusive 
OR of copies of a first storage data, and storing a calculation result of the exclusive 
OR into storage blocks of second hard disk drives, the storage blocks of the second 
hard disk drives having second identifiers corresponding to first identifiers identifying 
storage blocks of first hard disk drives, the second identifiers individually identifying a 
plurality of storage blocks created by logically partitioning a data storage area of the 
second hard disk drives, as recited in claims 1 , 6 and 1 1 . 

The published patent application to Cronch, US 20050086567, discloses a 
data storage system 100 including a plurality of storage devices 110-112. The 
storage device 110 includes discs (RAID) subsystems connected to requesters 116, 
118, and 120 (servers, clients... etc.). The requesters 116, 118, and 120 directly 
access the information on the storage device 110. When the storage device 1 10 has 
an error, an exclusive OR circuit 820 and an exclusive OR circuit 826 are used for 
error data recovery. A user data is first provided to the exclusive OR circuit 820 (via 
an encoder 816) from the requester (1 16, 1 18, and 120). A control component 150 
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identifies and corrects errors in the user data. (See e.g., Abstract; paragraphs 15, 
29-31 and 52-54; and Figures 1 and 8.) However, unlike the present invention, 
Cronch fails to disclose identifiers identifying storage blocks. More particularly, 
Cronch does not teach calculating an exclusive OR of copies of a first storage data, 
and storing a calculation result of the exclusive OR into storage blocks of second 
hard disk drives, the storage blocks of the second hard disk drives having second 
identifiers corresponding to first identifiers identifying storage blocks of first hard disk 
drives, the second identifiers individually identifying a plurality of storage blocks 
created by logically partitioning a data storage area of the second hard disk drives, 
as recited in claims 1 , 6 and 1 1 . 

(F) CONCLUSION 

As demonstrated by the above discussion, the references fail to teach or 
suggest, at a minimum, calculating an exclusive OR of copies of a first storage data, 
and storing a calculation result of the exclusive OR into storage blocks of second 
hard disk drives, the storage blocks of the second hard disk drives having second 
identifiers corresponding to first identifiers identifying storage blocks of first hard disk 
drives, the second identifiers individually identifying a plurality of storage blocks 
created by logically partitioning a data storage area of the second hard disk drives, 
as recited in claims 1 , 6 and 1 1 . 

Thus, it is submitted that all of these claims are patentable over the cited 
references taken individually, or in combination with each other. The remaining 
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claims are dependent claims, claim additional features of the invention, and are 
patentable at least because they depend from allowable base claims. Accordingly, 
the requirements of 37 CFR §1.1 02(d) having been satisfied, the Applicants request 
that this Petition to Make Special be granted and that the application be examined 
according to prescribed procedures set forth in MPEP §708.02 (VIII). 

The Applicants prepared this Petition in order to satisfy the requirements of 37 
C.F.R. §1.1 02(d) and MPEP §708.02 (VIII). The pre-examination search required by 
these sections was "directed to the invention as claimed in the application for which 
special status is requested." MPEP §708.02 (VIII). The search performed in support 
of this Petition is believed to be in full compliance with the requirements of MPEP 
§708.02 (VIII); however, Applicants make no representation that the search covered 
every conceivable search area containing relevant prior art. It is always possible that 
prior art of greater relevance to the claims may exist. The Applicants urge the 
Examiner to conduct his or her own complete search of the prior art, and to 
thoroughly examine this application in view of the prior art cited above and any other 
prior art that may be located by the Examiner's independent search. 

Further, while the Applicants have identified and discussed certain portions of 
each cited reference in order to satisfy the requirement for a "detailed discussion of 
the references, which discussion points out, with the particularly required by 37 
C.F.R. §1.1 11(b) and (c), how the claimed subject matter is patentable over the 
references" (MPEP §708.02(VIII)), the Examiner should not limit review of these 
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documents to the identified portions, but rather is urged to review and consider the 
entirety of each reference. 

(G) FEE PAYMENT (37 C.F.R. 1 .17(h)) 

The fee required by 37 C.F.R. § 1.17(h) is to be paid by: 

[X] the Credit Card Payment Form (attached) for $1 30.00. 

[ ] charging Account 50-1417 the sum of $130.00. 

Please charge any shortage in fees due in connection with the filing of this 
paper, including extension of time fees, or credit any overpayment of fees, to the 
deposit account of MATTINGLY, STANGER, MALUR & BRUNDIDGE, P.C., Deposit 
Account No. 50-1417. A duplicate of this petition is attached. 



MATTINGLY, STANGER, MALUR & BRUNDIDGE, P.C. 
1800 Diagonal Rd., Suite 370 
Alexandria, Virginia 22314 
(703) 684-1120 
Date: August 1 , 2005 



Respectfully submitted, 




Registration No. 35,061 
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